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(54) GATE DRIVER FOR LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstractr 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device capable of reducing the cost of a device 
by enabling expressing a picture having the same quality 
as in the conventional practice while reducing the 
number of data lines to a level in which the number of 
the data lines is the half of that in the conventional 
practice and to provide a driving circuit therefor* 
SOLUTION: A gate driver applying a driving signal to 
scanning lines of a liquid crystal display device is 
constituted of a large shift register part 171, a logic 
circuit part 172, a level shifter part 173 and an output 
buffer part 1 74. Moreover, the logic circuit part 1 72 is 
constituted of 3-input OR gates (OR1, OR2,.„, ORn) or 
the like and each OR gate performs an logical operation 
by selectively inputting outputs of the shift register part 
171 by 3 pieces. 
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iftfs-^-^x. 6 ^ — o(Dx— ?y4>£ ^'Wcfeil <h ^ 
[0 0 6 9] ftic, il 3tt**W<0*7 3UiEW-J:S' 

[0070] Hi 3<o£o ic—ftfa^mi&Zfotzfe&y 

4 b* (G 1 , G 2, • • • , G n ? 1 , G n) , Wi 

BM&y4 >b 7 £^ZXfa^Ml&£iitzy*-?y4 v 

(Dl, D2, ■ • Dn?l, Dn) i:, HiIHG^i4: 



1 



4 



( 7 ) 
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U 

ztiz>mimmm,m7 i c t 9 m^M2^y^^u 

7 3 tm5£tiz>m2^w&7 3 c&S£>Xmj&£tl 

So 

[007 1] zft&mi 3<o" x n a#££9f¥^Sft 
-^4^K^-v^—^^>rvDi^^iv, V 

- h^s^fi^-r n tog^nsm iiRH7^ 

v>**7 i a tmmmiMmhy>iy^7 1 a ^rtfl^J 
Tilig£*t, y- h^mi^^^G n ? 1 

[0 0 7 2] ^2*4 y^ls>?U7 3\%V—*^ 

3a£, fmmmmh9^x*7 3atm&\xm£ 

h7^^7 3 bri>M8j5fc£*tSo 

[0 0 7 3] mtm2X4 y^7U 7 3^3^IH h 
y >*Z?* 9 7 3 a *3t S r £ S. 

[0074] Z<D£ 0 \zM^Md^^^W.(O^EM 

£>S 0 

[0 0 7 5] ftfe 1^1 5rt**WO)a583aSWi:J:S 

TV^S»ianRK9V^^ 7 1 a h t » 2 HBt 

h7^^ 7 i b(oy- h<o88tt8wsuqsm-s. 

[0076] gpib, *igW(D»8 3aiS«lC«l:*»l^>r 

d i ttffig^tt, h*«aHf*ai?^ v (g n ? i ) 
icsi££*lsjb i mm h y * 7 1 a t. mzm 1 

^&y-<^ (Gn) «mwig»sixs»2aHR>7^^ 

[0 0 7 7] rr-C8WB!B2^y^V^8B7 3(i»7 

Vs. 

[0 0 7 8] i©i 5ft**^»«»tHfcJ:5»l. 
S^E^S7-r >{cgIi 6 <o«fc 0 uaslifg#§:-5-x: 

[0 0 7 9] £Lh<DJ: 5 tc, #SBi»<&— Xtt^llSlw «t 
SiKA»^Btt, ^-twiiiMlfc* 



72 



[0 0 8 0] r^«t?l:7- *9^^*«r¥#T#& 

[0081] bit, *WW«>— 3«fca>»MllcJ:5tt*» 

[0082] EP^>, if.WJ\<0—m&<Dm&\Z- X 3 jftfiS 
3 8 4 ?-f ^-C*>tttf^7 687^ >Ul*9J&-f SBf£ 

[0 0 8 3] rofcftlcy— ;* K9^'<€rBi 7©«fc5 

5 - 1 s„ . b 1 7 i**5s^o— mm<Dm 

1 7*c*Ufcy— ^K9>f^ttflBlW>y— *K7^i: 

><I43 8 4ftof- ^y-< ^SrSaSH-sa 5 , HKft£7 
8 4 9>f ^©PWRx— ^Sr^v K y Vi/Sr L^tttUi* 

[00 84] mi 7\z7ikLtz£o\c, T^mnm&D'* 

lOOi:, Wv?^^$pi 5 ia*&i±Wj£ixS7S' 

^ D .y^|Cj:ot 7 6 8fi^7A7>f V<DH, ^ 
^gCO^yAy^^^VS^^^R, G, Bf 
30 —f&if-^zfV y^U7 ^^^ii:S^ 1 -V-^V 1/7 

i/Z/VR, G, Bf-^*fvyy^lt7 7^ 
5^2^>-^y ^^7^SP1 5 2 air, ^lo-Kft 

^J:oT^lif^y ^?yf*i 5 2^jmK**t 

^xm2^y r V 5 2 a tr^jgc^nfc^ 

— ^*«fex.fe*L"C9 "y^SttS*— -^-f ^fy yf- 1 

W@^7A|^t^T>f^^R, G, Br-^ 

Bf — 9 *r-r n - ^ -caaft-ra D/A =i ^ 

154^ D/A3^-^ 1 5 47^<btB*l£H3# 
§@C0^TAtCgr^i-ST^Ci^R, G, 

Wi«»»a^7A^fi[S-t"ST-^n^R t G, Bf 

[0 0 8 5] rco-i"5»-*IEW<0*i||liSW- < t5y— 

50 Lt7yfi«*it^y 5 2t. 



« 



» 



IB 

2 a tfrbffif&ZfrZo 

[0086] BP*>, 1 2 mmiCfttfX 1 / 2 

*¥ja3B<0lH GEfl*^l/2Ttt*<T<>fllto4vO 

#5A7^^KBataR, G, Br- ^^S2i^>-^ 
y y^tt 15 2a T**>-^y V^Rtf 9 

So 

[0 0 8 7] JEot, I&7 6 8 BOX 7^7^ ^t-$El3 

-TSR, g, Bf-^^f^yymr^^ 

So 

[0 0 8 8] r^)J:5l^it^9^77fSlJi5 

2£, i2tV7'yy^7^1 5 2 alC^n7'7 

^*ixfc^^/uBi»m^fiWB^^-^>r ^?y v=? 

1 5 3^£x.^)tl5 D 

[0 0 8 9] BP-*>, SlPr-Ktt^iotBlf^ 
y 5>^SS 1 5 2lctrjK$nfcpBlft7 5 — 9&ib—fl' 

i^J:o-caf2*^y^7sy^Wl 5- 2 a KJBK&lx 
fciBfllx— /V5*--f >r^9 1 5 3 |cd K 
£;frSo 

[0 0 9 0] /^-f^^^^ffll 5 3l£o— K& 
fttiR, G, Br^^^/^r-^lWA^y^-^ 

[0091] i / 2i\^mm<om\^^mm^<oi3 

7i,7><y|:flSt5R, G, Bf-^^/^Wx 

n<DjJ7J±y>(>\zm^-rz>R, g, bt-^^^ 

[OO92|-01 81201 7lcJ:5y-^ '«D9h 

&<OjjyJ*7>( l/Z-f^zTV ^f^tzrrV* *\>>T--9ft 
i£—)VT4l/#&\ 5 3T*d- K^ttSr bfct>frZ> G 
[0 0 9 3] 01 9f4*8WlcJ:ay- * K7>f'*Z>ife 
©lllft0y&*UU mi 9M^L/ty— * K9>f/<tt 1 

7 A7^ >(^^T?^^Mw^X.S/cA6tw, 
y ^^95 1 6 2,1 6 2 a, i^r4 S?y V 

f3l 6 3, 1 6 2 a, DACSB'l 64, 1 6 4 a , ig 
^ 1 6 5, 1 6 5 a ZLo-fo^JsjcUfcbCOX**) 

So 

[0 0 9 4] *fc t ZoOiBBftJl 6 5, 1 6 5 a tf>ffi 

j-isfa 16 6^ bimf&ziiZo 
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[0 0 9 51 5EOT, gityyy^7^f9Ji6 2 

ii^:#a <d# 7^7^ ^icks-j-sbmwb ^sri*-^ 

V>"?U 1 2 1 !i y ^7 7^ 16 2a l«S 

So 

[00 96)^:, »lt^!l^7!/f«16 2l: 

9 y £ Jxfc^FS* B(DZ>yJ*y4 vWSSi-SBKftff 

/(? ^fljl 6 3lCP~K$ttSo 

[0 0 9 7] ^2-^V^y ^^7!V^gPl 6 2atC^^ 

KSi"*lf«»#S:»i«^5!B 2 /^r-f >-^9 

mi 6 3 a lea— K£nS 0 
[0098] ^:<£>^, ^ 1 tJn— /l^-r ^9 1 6 

3Jw»i«*ixfc^^/l«««-§1i*l DAC*B1 6 4 
T*Tto ^ff^*U:^ift£*X, ^ 2 Tix— /U-tm >^9 3^ 
gfll 6 3 a ClfI$ix«f%i2DACpiJ 1 6 4 

20 a i/fi^(-^$nSo 

[0 0 9 9] rr-C, SU DACgfll 6 4«i^m#gO 

xyMz&^i-ZTiSf/m&m^Ti-* ^m^ricm 

H2DACffll 6 4 a|i«S^7A^3 

[oioo] T-r^^m^m^^itmmuRxm 

s o ^«^**«i-;5 as - 1 msn lest mm a 
<D*yj*icm^%T^vym^&m8^%m2m^n 

30 1 6 5 at*M$tl5o 

[0101] '&oX, 1 /2*spHfflOMWiH(flB^>f 
y^Zsifl 6 6 0l6m-<to-r^[#B0^7A7-f V 

[0 102U:t, HUBS^-f 7f^Sl 6 6f*l/ 
2 1 16 5 Offl^] ^^—^7 

>fy (Dl, D2, • • Dn?l, Dn) £rH^#) 

40 l-ig^ L, &<fr(D 1/2 *¥ja»^raicii* 2 lg««P 1 

6 5 aOimtlky*— 9y4^ (Dl, D2, • • • , D 

n ? i , d n) zmsttizmfctZo 

[oio3] z(D£ o iz&ftm<Dm<oM&viK-&z>y— 

D/A^y^-^S, *fc*8(gfflSr#* 2if o«t 

y§ fc s H«(t^-s:ia«^^wc4-x. s r t is-e# s c 

[0104] J£AT, *38W<o— Hffi^glB^J: 
^fStwctS^- h K^-Y^SrSftW-TSo HI2 



15 

gfll7 1, n^-/^(Hl3SSPl 7 2, u^/Uv'^SH 7 
3, t.tz.mtl'<v7Tni 7 4frbffitfL£hZ>o 
[0 10 5] >-7b Uv^g&l 7 1 fiSiffl^fflft^^ 

[0 10 6] n -/ * EB&IB 1 7 2 113 A^T^- h 
(OR1, OR 2, • • ORn) ft if TfiftSSft, 

[0107] *^tiMia6i: ( 3A^^ry- 

7^jPl7 1(Dffl^Sl?SnOH, SI, S3, S 
4£rA;*rt-5o */c, 2#BO;fTy- FOR 2 IIS 
3, S5, S6SrA^)U 3#B©*7y-KOR3tt 
S5, S7, S 8 &At)~i~Z>o W&^X, 4tl, 5# 

[0 10 8] W^Uv^^SJ 1 7 3|iiS7^>i:4x 
b^5«#SrJR*^>^>7 h^Ttrtfv^^x 1 7 
4^W^-r6o $£ot, ffl^y7r«l 74<hif*S£ 

ftfc«R<z>;£3E7^ vft if teKifl:^ vx-^i tt5o 
[0 10 9] roJ:5ft**Wo»i|ltt«lcJ:sy— 

h K5><V<<Z>»fls«:Bl2 2|c^Lfd£^£#RaLTlfc 

i (^BuiBi#&o^-ry— hoR i <bmt>®m& 
[oiio] rr-e, iietS7^y (gi, G2, • 

• Gn?l, Gn) ft ifiC^X. 6KSft#»i 1 
[0 111] ft*5, 0 2 K^LfCBUie^-T^— h^OA 

Ty— hORIlcSl, S2£A;frU 2#g<D^-ry 

— hOR2fd|iS 1, S2, S4^A^)U 3#g(D^- 
7y-hOR3lClj:S3, S5, S6§:A^i-5ft^ 

t> *) m b ©try- h ^t^jwica^-t 5 w * t-c# 

1 0 112 ] Sufeco J: 5 Ctry- h ©Art 
^tcfi^S^-T >-(c#^e>ix5!»fi^i02 2<£>T 

MBB^LfcGl \ G2' , G3 5ft«7g*W 

[0 113] «±SiMcoJ:5^ h K7-f^<Jfctfy 
— * K^^^Srflf^LT l *¥H»l^ra*-2fi^iaiSI« 

- ? 7 4 >^*£«'> J T 5 w <t ^T*# . ^iilUot y 
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[01 14] rr-c, l7K 5 PilffiC>rp1^2<®CDiSi^ia 

«cBHft«»te*.ft »t*U*ft ft v rmhwic 

fccOBWEfflte 2^|CiS46ftttHffft ^ftV 

[0 115] ^5BaHttKy h-f ^-^3^t?fl 
< StL5OT*0 2 3 CD X 0 ft^-eBjUmffi^BHftit 

S^m^»#iitp|l|Bl* : liia2 3I^Ufc 
a)£©#<£T (+) ^ttff^-Cfc^co 

Steftv\> 

[0 116] *fc®fc©^ttH««#^<H4**3Et>S<?!) 

-mm&xfimiz&\, ^mmmmztiz* s£ot, ax 

— U (charge sharing) X'JtWL, Wi 

[0 117] ft**, ®ti®^S#ii*tbSra, t/i^-Y 
20 -^SH*^^»#5i^lB*-ttM)H3&sftu^s, ®(DS 
ZS&smiztttiB&t ft 9 H^ot, 1 *¥BJH<&IH, 
M7^>l^i^I!!)fltoW ^ a £ n-EH b 

So 

[0 118] m:, aSf^B**BRLft'^&*5gWlcd* 

[01 19] 

tfcX'Z%<DXMmi^zmm-z>ztfrxzz> n 

[Hffi<0l«¥ftRW] 

[[Hi] . *«W^JBi jOS«^J:«^i^»Kco« 
[[12] hi ias Ws^Til^^7^ ^W-X. 
[[13] #$8BJ0>» 2 J: * iH*«*SiHo« 

50 [1*14 ] [U 3 M J: Si^Sf^^^ffi^^ >(^-x 



(10) 



1^1200 1-2 7 8 93 
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[0 7 ] #3S9l<oft 4 Uttrtflic JiS^S^^iSH^fll 
J$Bo 

[B 8 ] 0 7 Id J: 5ffl[fi**3SB(Djfe3£9^ 



10 



10] B9 l-i:5ffia*^t^9>f >W 

[B l 2 ] B i l K J: 5«»**a£B<0*2E9>f 

[B 1 3 ] *mW<DB 7 3t«£0Ww J: *»&B*«3£B<0 
ttfifcB. 

IB i 4 1 B i 3 fc. J: 5iK»a*ififi<o*glE9^ >^ 
J5-Afolx5«ai«-9-^«yKB- 

[B l 5 1 #S£W<0ft 8 IHftfiWc J: 5tta**^B^> 

fflAB. 

[b 1 6 1 b i s k «fc ^m^tmmwjo^^-i >k 

[si 7] *$&m<D— mmmm\z. «t s»s**3sb 

coy— ^ K7^f '-coflljftB. 

[018] 017 X SSWftfcJBB. 

[B l 9] #3W1<0— SaS^TgttJ- £ SJ8S*aN£B 
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coy— ^ K?-f ^<«Xft«>3llfiWSr* LfcB. 
[B2 01 Bi 9\c£Z®)tfFffima 

[ b 2 1 ] <D-nmmm\^- x z «a**K 

coy- h K9-f'«0llfifiB. 
[02 2] B2 Uci5Sftf^RJBBo 
[023] *«Kco- XttOJBttlc J:5ffiAX**XB 

[B25] -imtem&Tj x7i"< m^mmm 

^Bo 

IB26] x z> imm^mm^m^Mo 

[027] ^»^8I^M7^ l"\c5-Z.Z>m 

Wrfi-^SOBB. 
[02 8] aSHKft**KB»-.fc*>'--* K7"f»*D 



[02 9 ] tt*Mfcfc*KB»-*5 

[03 0] a5teD«aa*»fil-±5^— h K9-f ^ 

[03 1] «S9S***iSB^±sy"- h K9<'<© 
ttfft&BB. 

7 1 : ftl*>f y^Pto 

7 1a, 71b:|l, ft 2 AM h?^** 

7 3 : ft2 ^>f -x^V^tW 

7 3a, 73b:l3, ft4Mth?>^^ 

7 3c: ft2|ieRWii' 
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